resolution. The early embryo of the spider Parasteatoda tepidariorum is an invaluable model for a cell-based study, because it provides a large disc-shaped morphogenetic field (500-□m in diameter), composed of uniform and static epithelial cells. In this disc hh is expressed in peripheral cells and controls formation of the global anterior-posterior (AP) pattern in the peripheral-central direction. In the central area of the disc, traveling waves of gene expressions are observed, which do not occur in parental RNA interference (pRNAi) embryos against patched (ptc), encoding a negative regulator of Hh signaling; the first traveling waves sweep centrifugally from the center of the disc during the AP patterning, and the second and the following oscillatory waves also emerge from the same area for the posterior segmentation. In this study to understand molecular links between Hh signaling and traveling waves, we searched for genes that are regulated by hh and ptc. Taking advantage of draft genome sequence, we conducted RNA sequencing in combination with pRNAi to identify about 50 genes that were expressed hh-and ptc-dependently in a localized region of the disc. Among these genes, one group of genes that were up-and down-regulated in hh and ptc pRNAi, respectively, showed expression in the first waves. Within this group, the msh/msx related transcription factor gene, the top hit gene in the ptc pRNAi experiment, was further analyzed. We found that msh repressed expression of ci/gli, encoding a Hh signaling transcription factor, during the first sweeping and was required for the initiation of the secondary oscillatory waves. Our results indicate presence of dynamic feedback interactions for the initiation of traveling waves. Organogenesis in the developing mammalian embryo proceeds via an integrated program of cell differentiation and proliferation, in part in response to coordinated local and systemic hormonal signalling. The adrenal steroids cortisol and aldosterone bind and activate in cells the glucocorticoid and mineralocorticoid intracellular nuclear receptors (GR & MR) respectively during the final stages of embryonic development to contribute to organogenesis, particularly in the lung, liver, kidney and gastrointestinal tract. To dissect the specific cellular and mechanistic roles of cortisol, and aldosterone in the developing lung and kidney, we generated and have analysed mice with complete and tissue-selective targeted null mutations for the GR and MR genes. Global deletion of the GR in the fetal lung causes perinatal death with deficits in lung development. Lung germlayer specific deletion of the GR shows that this phenotype is arises from loss of glucocorticoid-regulated actions in the lung mesenchyme and important epithelial-mesenchymal cell signalling interactions. (1). MR-null and MR-dimerization mutant mice develop perinatal renal dysfunction causing death shortly after birth (2). Whole tissue transcriptome and cell pathway analysis in both GR and MR targeted mouse models has profiled an array of specific nuclear receptor-regulated gene targets and cell pathways activated by these steroids during organ development that can now be explored in more detail. The University of Tokyo, Japan
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In a vertebrate retina, there are two major types of photoreceptor cells, rods and cones, which use distinct types of opsins. Cones can be further divided into several different types based on their wavelength sensitivity and morphology. Although photoreceptor development has been extensively studied in a variety of vertebrate species, detailed mechanisms by which cone subtypes are established remain unsolved. In an attempt to elucidate the mechanism of photoreceptor subtype specification, we have identified two microRNAs (miRNAs), miR-726 and miR-729, as candidate regulators for photoreceptor subtypes. The genes encoding miR-726 and miR-729 are located in the upstream region of cone opsin genes, LWS-A (long wave sensitive) and SWS1 (short wave sensitive), respectively, in a head-to-head orientation. These miRNA/cone opsin pairs are evolutionarily conserved between divergent vertebrate species, suggesting that they play important biological roles. Using medaka, we have shown that these miRNAs (ola-miR-726 and ola-miR-729) are co-expressed with respective opsin genes (LWS-A and SWS1) in a specific cone subtype by a common cis-regulatory module located in the shared upstream region (CNR-A and CNR-α, respectively). To investigate the role of these miRNAs and cis-regulatory modules, we have generated medaka lines bearing deletions in these miRNA loci or cis-regulatory modules using the CRISPR/Cas9 system. As expected, expression of both LWS-A and ola-miR-726 was not detected in the retina of the CNR-A-deleted medaka by in situ hybridization. Expression profiles of miRNAs and opsin genes were further analyzed by quantitative Real-time PCR and RNA-seq analyses. The role of miR-726, miR-729 and the conserved cis-regulatory modules will be discussed based on the transcriptomic analysis data. The heart is a complex biological pump in which tissue interactions and heartbeat biomechanical forces control its development and function. However, the building plans and molecular regulation underpinning its formation are mostly unknown, limiting the application of current knowledge to the fields of cardiac regeneration or stem cell biology.
The early heart is formed by two cellular layers, endocardium and myocardium, separated by extracellular matrix (ECM) called cardiac jelly. At this stage, chamber myocardium constitutes the central component for efficient blood pumping. Trabeculae are sponge-like cardiac muscle critical in force generation, septation, wall thickening, conduction and valve formation. Defects in early trabecular development lead to embryonic lethality. Later, defects in trabecular compaction promote the Left Ventricular Non-Compaction (LVNC) condition in mouse and human. Despite its importance for early and late chamber development, the molecular mechanisms and cellular processes involved in trabeculation are largely unknown.
Here, we propose a new model for cardiac trabeculation describing in detail the cellular behaviours of endocardium and myocardium and integrating for the first time cardiac jelly dynamics. Implicit in the model is the orchestrated regulation of ECM synthesis from the myocardium and degradation from the endocardium, starting as early as the heart forms (E8.0). The fine regulation of ECM creates matrix-rich and matrix-poor areas, which control trabecular organization and growth. Detailed analysis of different mouse mutant lines showing trabecular defects has identified an unexpected complex cross-regulation between the Neuregulin1, Notch and Vascular Endothelial Growth Factor (VEGF) signaling pathways in the control of ECM dynamics. Furthermore, our model generated new insights for the interpretation of the LVNC condition based on the lack of trabecular termination associated to defective ECM degradation.
Collectively, the model describes the cellular and molecular regulation of cardiac trabeculation integrating the cardiac jelly and applying new concepts from vascular biology never considered before. Kwanseigakuin University, Sanda, Japan
The CRISPR/Cas system has been actively used as an emerging powerful tool for genome editing in various model organisms. Here we report the use of the CRISPR/Cas system to establish an efficient approach for analyzing embryonic lethal, multi-gene mutants in the mouse. We have employed the D10A mutant nickase version of Cas9 (Cas9n) to minimize the off-target effect. The strategy comprises: 1) evaluation of sgRNAs, 2) accommodation of multiple sgRNAs in a single Cas9n-expressing vector, 3) screening of mutant ES cells, 4) production of exclusively ES-derived F0 embryos, and 5) analyses of F0 mutant phenotypes. This approach provides a stable source of mutants, and thus allows for efficient genetic analyses of embryonic lethal multi-gene mutations.
In the current study, to examine the role of Fgf signaling in the developing eye, multi-gene mutants lacking Fgf3, Fgf9 and/or Fgf15 expressed in the developing retina have been generated. The employed scheme has allowed efficient isolation of multi-gene mutant ES clones carrying desired genotypes, which have yielded exclusively ES-derived F0 mutant embryos. Preliminary phenotypic analyses of these F0 mutant embryos have revealed that the majority of Fgf3;Fgf9;Fgf15 triple mutant embryos die at around E10.5 presumably due to cardiovascular defects. A few escapers survive up to around E13.5, exhibiting ocular hypoplasia. In these advanced mutants, while retinal neurogenesis proceeds, formation of the optic nerve and central retinal artery is found abnormal. Analyses of double mutants with different allelic combinations have started to revel differential requirements of individual Fgf genes in ocular phenotypes in comparison to those of triple mutants. These results suggest redundant and differential requirements for these Fgf genes during development of the mammalian retina. The domesticated silkworm, Bombyx mori is an economically valuable insect as lepidopteran model insect. It is a holometabolous
